Heparan sulfate on activated glomerular endothelial cells and exogenous heparinoids influence the rolling and adhesion of leucocytes.
Proliferative glomerulonephritides are characterized by the influx of leucocytes. Heparan sulfate (HS) plays an important role in the recruitment, rolling and firm adhesion of leucocytes to activated endothelium. Recently, we have shown the importance of HS on activated mouse glomerular endothelial cells (mGEnC-1) for the firm adhesion of leucocytes in a static adhesion assay. In the present study, we evaluated the role of HS on glomerular endothelial cells and the effect of adding heparinoids on the leucocyte-glomerular endothelium interaction under dynamic flow conditions. The number of rolling and firmly adhering leucocytes, and the rolling velocity of leucocytes was determined on a monolayer of unactivated or TNF-alpha-activated mGEnC-1 under dynamic flow conditions using physiological relevant shear stress rates in a flow chamber system. Furthermore, the effects of removal of HS on TNF-alpha-activated mGEnC-1 by heparinase III treatment, and of different concentrations of heparin, tinzaparin and HS, on the rolling and adhesion of leucocytes were evaluated. At the calculated physiological shear stress rate of 0.8 dynes/cm2 the number of rolling and firmly adhering leucocytes to mGEnC-1 increased 2-fold after activation with TNF-alpha, whereas the rolling velocity of the leucocytes decreased 2-fold. Addition of heparin, tinzaparin or HS, and the removal of HS on mGEnC-1 reduced the number of leucocytes rolling and adhering to activated mGEnC-1 about 2-3-fold, while the rolling velocity increased more than 2-fold. HS on activated glomerular endothelial cells is important for the interaction with leucocytes under flow conditions, while exogenous heparinoids interfere with this interaction. These results suggest that supplementary treatment of proliferative glomerulonephritides with heparinoids is an interesting option to pursue.